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Chapter DHS 163
APPENDIX C

Cleaning When Lead-Based Paint Has Been Disturbed

10.

11.

12.

13.
14.
15.
16.

Step-by-Step Summary
Cleaning: How To Do It

Include step-by-step procedures for precleaning, cleaning during the job, and daily and final cleanings in
projectdesign or specifications.

Assign responsibilities to specific workers for cleaning and for maintaining cleaning equipment.
Have suifcient cleaning equipment and supplE=fore beginning work.

If contamination is extensivepnduct precleaning of the dwelling unit. Move or cover all furniture and other
objects.

Conduct ongoing cleaning during the job, including regular removalg# kmd small debris and dust.
Decontaminationof all tools, equipment, and worker protection gear is required befdeaves
containmentareas. Electrical equipment should be wiped and hifbiency particulate air (HE®)
vacuumednot wetted down, to minimize electrocution hazards.

Schedule sfitient time (usually 30 minutes to an hour) for a complete daily cleaning, starting at the same
time near the end of each workday after lead hazard control activity has ceased.

For final cleaning, wait at least 1 hour after active lead hazard control activity has ceased to let dust particles
settle.

Use a vacuurdleaner equipped with a HERXxhaust filterHERA vacuum all surfaces in the room (ceilings,
walls, trim, andfloors). Start with the ceiling and work down, moving toward the entry. dGompletely
cleaneach room before moving on.

Wash all surfaces with a lead-specific deggemt, high-phosphate detggnt, or other suitable cleaning agent
to dislodge any ground-in contamination, then rinse. Change the cleaning solution after every room is
cleaned.

Repeat step 8.0Tmeet clearance standards consisteatiftERA vacuum,wet wash, and HEPvacuum
cycle is recommended. For interim control projects involving dust removal ¢imdy final HER
vacuumingstep is usually not needed (see ChapterQther cleaning methods are acceptable, as long as
clearancecriteria are met and workers are not overexposed.

After final cleaning, perform a visual examination to ensiia all surfaces requiring lead hazard control
havebeen addressed and all visible dust and debris have been removed. Record findings and correct any
incompletework. This visual examination should be performed by the owner or an'swe@resentative

who is independent of the lead hazard control contractor

If other construction work will disturb the lead-based paint surfaces, it should be comgdigtéxipoint.
If those surfaces are disturbed, repeat the final cleaning step after the other construction bexk has
completed.

Paint or otherwise seal treated surfaces and interior floors.
Conduct a clearance examination (see Chapter 15).
If clearance is not achieved, repeat the final cleaning.

Continue clearance testing and repeated cleaning until the dwelling achieves compliance with all clearance
standardsAs an incentive to conduct ongoing cleaning and a thorough final cleaning, the cost of repeated
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cleaningafter failing to achieve clearance should be borne by the contractor as a mattejobf the
specificationnot the owner

17. Do not allow residents to enter the work area until cleaning is completed and clearance is established.
18. Cleaning equipment list:

* HEFA vacuums.

* Detegent.

* Waterproof gloves.

* Rags.

* Sponges.

* Mops.

* Buckets.

* HERA vacuum attachments (crevice tools, beater bar for cleaning rugs).

* 6-mil plastic bags.

* Debris containers.

* Waste water containers.

* Shovels.

* Rakes.

* Water-misting sprayers.

* 6-mil polyethylene sheeting (or equivalent).
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Chapter 14: Cleaning

I. Intr oduction 1. Low Clearance Standards

Becausevery small particles of leaded dust are easily
Iabsorbedby the body when ingested or inhaled, a
small amountcan create a health hazard for young
children. Therefore, 2clearance standards® are
extremelylow for acceptable levels of leaded dust
All lead hazard control activities caproduce Particleson surfaces after hazard contedltivities,

dangerousjuantities of leaded dust. Unless this dudpd careful cleaning procedures are required.
is properly removed, awelling unit will be more Althoughit is not possible to remoxal leaded dust
hazardousafter the workis completed than it wasfrom a dwelling, it is possible to reduce it to a safe
originally. Once deposited, leaded dust ididifit to level.

clean effectively. Whenever possible, ongoing an
daily cleaning of leaded dusluring lead hazard
control projects is recommended. Ongoing and dai
cleaning is also necessary to minimize worke
exposures.

Cleaningis the process of removing visible detaisd 100 ng/ft2 on floors.

dustparticles too small to bgeen by the naked eye, : : : :
Removalof lead-based paint hazards in a dwelling 500 ny/ft on interior window silis (stools).
unit will not make theaunit safe unless excessive levels 800 ng/ft2 on window troughs (the area where the
of leaded dust are also removed. This is true regardlesssashsits when closed).

of whether the dust was present before or generated by

the lead hazard control process itself. Improp&r800 my/ft2 on exterior concrete.

cleaning can increase the cost of a proje

considerably because additional cleaning andtestin determines whether the premises or
clearancesampling will be necessaryHowevey 9 P anen

cleaningand clearance can be achieved routinelyq}eanenough to be reoccupied a_ftlae completion of
careand diligence are exercised. alead paint hazard control project. A cleaned area

may not be reoccupied until compliance with
A. Performance Standard clearancestandards has been establishedprevent

Although the cleaning methods described in thdelays, final testing and final cleaning activities
chapterare feasible and have been shown to B8ouldbe coordinated.
effective in meeting clearance standards, other \yoker In rien
methodsmay also be used if they are safe anld Orker Inexperience

effective. This performance-oriented approac?‘b; understand the level of cleanliness required to meet
C

shouldstimulate innovation, reduce cost, and ensufS established clearance standards for hazanttol
safeconditions for both residents and workers,  cleanupnew hazard control personraften require a
significant reorientation to cleaning. Many
B. Small Dust Particles constructiorworkers are used to cleaning up only dust
Dust particlesthat are invisible to the naked ey(I’.hatthey_ can see, not the invisible dust particles that
remain on surfaces after ordinary cleaning'€&lso important to remove.
proceduresA visibly clean surface may contain highy High Dust-Producing Methods
andunacceptable levels of dust particles and requife, Jequate Containment

specialcleaning procedures. : . :
P gp High  dust-generating methods, inadequate
C. Difficulties in Cleaning containmentduring hazard controlvork, and poor

While cleaning is an integraind essential componenWork practices can all malkachievement of clearance

of any lead hazard control activjiyis also the most Particularly difficult. Work practices necessaryp
likely part of the activity to fail. preventspreading of dust throughout a dwelling (e.qg.,

by tracking dusbut of work areas) are essential but
Severalcommon reasons for this failure includev sometimestedious. Essential work practices are
clearance standards, worker inexperiencdiigh sometimesmistakenly considered to be 3flexible
dust-producingmethods, and deadlines. guidelines®rather than necessasyandards that are

This chapter describes cleaningocedures to be
employedfollowing abatement and interim contro
work. Dust removal as an interim control meassre
coveredin Chapter 1.

q}learancestandards are described more fully in

hapterl5. Thepermissible amount of leaded dust
remainingon each of théllowing surfaces following
feadhazard work is as follows:

qhese levels are based on wipe sampling. Clearance

and/or
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designedo ensure that the job c@mpleted, not only B. Equipment Needed for Cleaning

safely,but also on time and within budget. The following equipment is needed to conduct
cleaning: high-efficiency particulate air (HER)
evacuumsand attachmentgrevice tools, beater bar for
E'Ieaning rugs), detegent, waterproof gloves, rags,
spongesmops, buckets, 6-mil plastic bags, debris

in clearancdailure. Delayed and over-budget hazar&ontamgrs_,waste watercontainers, _shovels, rakes,
&/ater—mlstlng sprayers, and 6-milpolyethylene

control projects are often the result of repeate . . .

. . lasticsheeting (or equivalent).
unplanned recleanings that are necessitated tpy

inadequateontainment and sloppy work practices.C. Waste Disposal

Regulationggoverning hazardous amsnhazardous
wastestoragefransportation, and disposafeaft both

A. Checklist the daily and final cleaning procedures. The hazard
The owner or contractor mayse the following controlcontractor and the disposal contractor should
cleaning checklist before any lead hazard contratork together to establish formal writt@nocedures,
activity: specifying selected containers, storage areas, and
ebrispickups, toensure that all relevant regulations
re met.

4. Deadlines

Daily and final cleanings have sometimes be
compromisedlue to project deadlines, sincleaning
comesat the end of the job. Hurriedefts oftenresult

Il. Coordination of Cleaning Activities

Is the critical importance of cleaning in a hazara
controlproject understood?

[1l. Cleaning Methods and Procedures
Have all workers been trained and certified for g

hazardcontrol work? Many of the special cleaning methods and procedures
_ , _ _ detailedin this chapter are not standard operating

Have the precleaning, dailyand final cleanings nroceduredor general home improvemesantractors.
been scheduled properpnd coordinated with the Therefore project designers, responsible agenaies,
otherparticipants in the hazard control process? gwners must ensure that contractors follothe
methodsand procedures recommended herein or
specially designed alternative procedures, even
though some may appear to be redundant and

Do the workers know how to operate and maintaimnecessaryThese methods have been shown to be
special cleaning equipment, and do they havieasibleand efectivein many situations and skipping
directionsfor the proper use of all cleaning materialssteps in the cleaning procedures can be
counterproductive.

Have cleaning equipment and materialeen
obtained?

Haveall workers carefully studied thetep-by-step
proceduredor precleaning (if needed), in-progressA. Containment
cleaning,and daily and final cleanings? Becauseof the dificulty involved in the removal of
Are all workers properly protected during thé'ﬂe dust, dUSt. generated Hyazard_control V\_/ork
cleaningprocesses (see Chapter 9)? shouldbe containedb the extent possible to the_ inside
of work areas. Inadequately constructedhaintained
Haveprovisions been made pwoperly contain and containmentor poor work practices will result in

storepotentially hazardous debris (see Chapter 10pdditionalcleaningefforts, due to dust that has leaked

) _outor been tracked out of the work area (see Chapter
Have dust-clearance testing and related visugj).

inspectiondeen arranged (see Chapter 15)?
B. Basic Cleaning Methods: V¢t Wash and
Are the clearance criteria tde met fully Vacuum Cleaning Techniques
understood? Becausdeaded dust adheré=naciouslyespecially to
éalchrough or porous materials as weathered/am
wood surfaces and masonry surfaces (particularly
concrete),workers should berained in cleaning
Have appropriate recorddeen maintained thatmethods. As a motivatorsome contractorshave
documentparticipants' roles in the hazard controhwardedbonuses to workers who pass clearance the
project? first time.

Haveall appropriate surfaces been properly paint
or otherwise sealed?
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Two basiccleaning methods have proverieetive, Although HEFA vacuums have the same 2suction®
whenused concurrentlyin lead-based paint hazardcapacityas ordinary vacuums that acemparably
control projects: a special vacuum cleaner equippstzed, their filters are more &€ient. Improper
with a HERA exhaust filtey followed by wet washing cleaningor changing oHERA filters may reduce the
with special cleaning agents and rinsing, followed byacuum'ssuction capability

afinal pass with the HE®Pvacuum. .
nal pass wi vacu Special Attachments

Although HEPA filtered vacuums andrisodium Becauseahe HER vacuum will be used to vacuum
phosphatgTSP) cleaners haveeen considered thesurfacesother than floors, operators shoulmly
standard cleaning tools for lead hazard contrchttachmentsand appropriate tool kits for use on
projects, new research, discussed under thedifferentsurfacesbsuch as brushe$various sizes,
aAlternatives Methods® section in this chaptercrevicetools, and angular tools.

suggestghat other tools and products may also be _ _ _

effectivein eficiently cleaning dust while providing S€€Cting Appropriate Size(s)

adequatevorker protection from airbornexposure HEPA vacuumsare available in numerous sizes,
risks. Some of these innovations may even @@nging from a small lunchbucket-sized unit to

superior. track-mounted systems. Wo criteria for size
selectionare the size of the job and the type of
1. HEPA Vacuuming electrical  power available. Manufacturer

HEPA vacuums dier from conventional vacuums inrecommendationshould be followed.
that they contain high-diciency filters that are Wet-Dry HEPA Vacuums

capableof trapping extremely smalinicron-sized
o%ome hazard control contractors have found the

particles. These filters can remove patrticles of : o
micronsor greater from air at 99.97 percerftadéncy Wet-dry HEFA vacuums to be particularlyfettive in
meeting clearance standardg.hese vacuums are

or greater(A micron is 1 millionth of aneter or about oedwith ial shut-dit fl itch
0.00004inches.) Some vacuums are equipped with Sﬂutlpptfh W'tl ?. srl)ecu%[ Sf ut- ?at SW,'[tC i to
ultra-low penetration air (ULR) filter that is capable protectthe electrical motor from water contact.
of filtering out particles of 0.13 microns or greater &iefilters

99.9995 percent diciency. However these ULR | iepa fijters are usually used in conjunction widh

filters are slightly more expensive, and may be |e8gafjjter or series of prefilters that trap the bulktiog
availablethan HER filters. dustin the exhaust airstrearparticularly the lager

Vacuumingwith conventional vacuum machines igarticles.The HER filter traps most of the remaining
unlikely to be efective, because much of the fidest sm?lll partlcle”s f,lthat have g)assed_ thm‘:jgh Ejhe
will be exhausted back into the environment witerd €filter(s). All filters must be maintained an
can settle on surfaces. A recent Canadian stu Iace'd)r cleaned as specifiénlthe manufacturer' .
revealedthat fine dust ailevels were exceedinglyI str_uctlons. Failure to d(.) SO may cause a'rgductlon n
highwhen a standard portablacuum with a new bag suction power (thueedgcmgthe vacuuns eflc_lency
wasused, although partially filled bageere found to and effectiveness). Failure to chgnge prefiltensy
bemore eficient (CMHC, 1992). Consideratiorier damagethe vacuum motor and will also shorten the

the proper use of a HBR/acuum are listed below serV|ce_I|fe of the HEI?_A filter, which is far more
expensivehan the prefilters.

Operating Instructions

H ¢ ¢ HEPHEPA Vacuuming Procedures

ere ari\ltﬁ nur:nel:ftl)_luEsRmanu acturersto th Surfaces frequently vacuumed include ceilings,
vacuums ough a vacuumsoperate on ewalls, floors, windows, interior and exterigills,
samegeneral principle, they may vaopnsiderably

: o doors, heating, ventilation, and air conditioning
with respect to specific procedures, such as hOW(FQVAC) equipment (heating difsers, radiators
changethe filters. B ensure the proper usef ’ ’

: T ~__pipes,vents), fixtures of any kind (light, bathroom,
equipmentthe manufacturés operating instructions kitchen), built-in cabinets, and appliances.
shouldbe carefully followed and if possibl&aining

sessions arranged with the manufactueer To aid in dislodging and collecting dedpst and lead
representative. from carpets, theHEFA vacuum must be equipped
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with a beater baagitator head) that is fixed to theEmptying the HEFA Vacuum

cleaninghead. This bar should be used on all passessed filters and vacuumed debris are potentially
the carpet face during dry vacuuming (see Chapter {524rdousvaste and should be treated accordingly
for details on carpet and furniture cleaning). (see Chapter10). Therefore, operators should use

All rooms and surfaces should be included in tggtremecaution when opening the HERacuum for
HEPA vacuum process, except those that (1) were filter replacementor debris removal to avoid
found not to have lead-paint hazardand were accidental release of accumulated dust intbe
properlyseparated from work areas beforeghecess environment.This may occuyr for example, if the
began(see Chapter 8), or (2) were newartered vacuum'ssealhas been broken and the vacusiivag
during the process. Porches, sidewaldsyeways, is disturbed.

and other exterior surfaces should \@uumedif

exterior hazard control work was conducted, or fPperatorsshould also wear a full set pfotective
debris was stored odropped outside. Atuuming clothing and equipment, including appropriate
shouldbegin on the ceilings and end on fleors, respirators, when performing this maintenance
sequencedo avoid passing through rooms alreadfunction, which shouldbe done in the containment
cleanedwith the dwellings' entryway cleaned last. areaor offsite.

Figure 14.1a Vacuum With a HEPA Filter.

1. HEPA filter
2. Main filter Parts of a HEPA-vacuum

Most HEPA-vacuums have three
filters: HEPA filter, main filter, and pre-
filter. Debris gets sucked in through
the hose into the vacuum bag. The air
and dust get filtered through the pre-
filter, the main filter, and the HEPA
filter. The HEPA filter captures the lead
dust before the air is released into the
work area again.

3. Prefilter

Pressure
gauge

Hose

Vacuum bag

2. Wet Detergent Wash detergents. However high-TSP detegents can

Severalypes of deterents have been used to removesually be found in hardware stores and may be
leadeddust. Those with a high-phosphate contenPermittedfor limited use, such as lead hazard control.
(containingat least 5 percent trisodium phosphat%),[her non-TSP cleaning agents developed
alsoknown as TSP) have been found to Heaive ¢nqificallyfor removing leaded dust have also been
whenused as part of the final cleaning process (Milggng 1o be efective (possibly more &dctive than
1982).TSP detegents are thought to work lopating  Tsp)in limited trials by several investigators (Grawe,
the surface of dusts with phosphatepafyphosphate 1993:Wilson, 1993) and maglso be safesince TSP
groupswhich reduces electrostatic interactiomsh s a skin and eye irritant. See section VII for more
other surfaces and thereby permits easier removgformation on non-TSP detagents. Proper
Becausef environmental concerns some States haggceduredor usinghigh-phosphate detgents also
restrictedthe use of TSPand some manufacturersapplyto mostother types of detgents and include the
have eliminated phosphateBom their household following steps:
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Pressure
gauge

Figure 14.1b Pressure Gauge Indicator Shows
\XWhen Filters Require Changing.

Manufacturer's Dilution Instructions

Users of cleaningagents for leaded dust removal
should follow manufacturés instructions for the
properuse of a product, especially the recommended
dilution ratio. Evendiluted, trisodium phosphate is a
skinirritant and users shouldear waterproof gloves.
Eye protection should also be worn, and portable
eyewaslacilities should be located in or very near the
work area.Consult manufactures directions for the
useof other detagents.

Appropriate Cleaning Equipment

Becausea detegent may beised to clean leaded dust
from a variety of surfaces, several types of application
equipmentare needed, including cleaning solution
spraybottles, wringer buckets, mops, variousiyed
hand sponges, brushes, and rags. Usinggraper
equipmenbn each surface is essential to the quality of
thewet-wash process.

Proper Wet-Cleaning Procedures

At the conclusion of the active lead hazard control
process and the initial HER vacuuming, all
vacuumed surfaces should be thoroughly and
completelywashed with a high-phosphate solution or
otherlead-specific cleaning agent (or equivalent) and
rinsed. Select a detgent thatdoes not damage
existing surface finishes (TSP may damage some
finishes).Work should proceed froreilings to floors
and sequenced to avoid passing through rooms
alreadycleaned.

Figure 14.2 HEPA Vacuum Sizes and Tools.
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Changing Cleaning Mixture As a rule of thumb5 gallons should be used to clean
Many manufacturers of cleaners will indicate th8omore than 1,000 square feet. Used cleaning mixture
surfacearea that their cleaning mixture will cov@ is potentially hazardous wastgsee Chapter 10);
avoidrecontaminating an area by cleaning it with dirtgonsultwith your localwater and sewage utility for
water, users should follow manufacturer-specifiedlirectionson itsproper disposal. Ash water should
surface-area limits. Howevey regardless of never be poured onto the ground. The wash water is
manufacturers' recommendations, the cleaningisuallyfiltered and then poured downailet (if the
mixture should be changed after its use for each roolmcal water authority approves).

Figure 14.3 Goggles, Face Shields, Gloves, and Eye Wash Facilities Should Be Available
When Used With Chemicals Such as TSP.

Latex Neoprene Nitrile
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3. The HEPA/Wet Wash/HEPA Cycle

Typical Procedures

DHS 163 Appendix C

wash/HEPAcycle and is applied to an entaffected
areaas follows:

The usual cleaning cycle that follows lead hazardFirst, the area is HEPvacuumed.

control activities is called the HER vacuum/wet

Figure 14.4a The HEPA Vacuum, Wet Wash, HEPA Vacuum
Cycle Helps in Meeting Clearance Standards.

HEPA vacuum all surfaces

Start at the end farthest from the
main entrance/exit. As you vacuum,
move towards the main exit and
finish there.

Begin at the top of each room and
work down. For example, start with
the top shelves, the top of the wood-
work, and so on, and work down to
the floor. Do every inch of the win-

dows, especially the window troughs.

Courtesy: Alice Hamilton Occupational Health Center
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* Next, the area is washed down. Single-PassWet Wash/HEPA Vacuum
*  After drying, the area is again HERacuumed. Some lead hazard control contractors have_ found
HEPA spray cleaner vacuums be a cost-eflective
Therationale for thighree-pass system is as followsgjternativeto the three-pass system. Similar to home
*  Thefirst HERA vacuum removes as much dust anéprpet-cleaning  machines,  these  vacuums
remainingdebris as possible. simultaneoushdeliver a solution to the surface and
recoverthedirty solution. Theoreticallythis process
combinestwo of the steps in the HBR/acuum/wet
wash/HEPA cycle into one step. While anecdotal
* The final HEFA cycle removes any remainingevidence indicates that the spray cleanavet
particlesdislodged but not removed by the weash/HEPAIs effective for some uses, limitations
wash. have been noted in its use for ceilingsertical
surfacesand hard to reach areas. This device may be
usedas long as clearance standards are met.

* The wet wash furtherdislodges dust from
surfaces.

Figure 14.4b (continued)

Use special attachments

Use the rubber cone where the floor
meets the baseboard and along all
the cracks in the floor boards. Use

the brush tool for walls and woodwork.

Use the wheeled floor nozzle for bare

floors and the carpet beater for rugs. Rubber Cone Dust Brush

Move slowly
Vacuum slowly so the HEPA vacuum
can pick up all the lead dust.

Powered Carpet Beater

Wheeled Floor Nozzle
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Figure 14.4c (continued)

Wash all surfaces with suitable
detergents

Wash all surfaces in the work area
with suitable detergents, including
areas that had been covered with
plastic. Some wallpaper should only
be HEPA vacuumed, since it may
be damaged by the detergent.

Wet Mop Floor

Wipe All Surfaces

Don’t Dry Sweep
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Figure 14.4c (continued)

Use the 3-Bucket System.

To wash: Use string mops and mop
buckets with wringers. (Some experts
say NEVER use a sponge mop on the
floor. Sponge mops may only push the
lead around on the floor, not remove it.)

Dip the string mophead in the detergent
wash in bucket #1. Mop the floor.

Squeeze out the mophead in empty
bucket #2. Return to bucket #1 for more
detergent solution and continue mopping.
Repeat.

Use the third bucket for rinsing the floor.
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Figure 14.4d (continued)

HEPA vacuum all surfaces a final time
HEPA vacuum all surfaces in the work |
area, including areas that had been cov- ) %
ered with plastic. ' fe

Starting at the far end, work towards the
decontamination area. Begin with ceilings
or the top of the walls and work down,
cleaning the floors last. Do every inch of
the windows, especially the troughs. Use
the corner tool to clean where the floor
meets the baseboard and all the cracks in
the floor boards. Use the brush tool for the
walls. Move slowly and carefully to get

all the dust.

4. Sealing Floors A. Precleaning Pocedures

Before clearance, all floors without an intactPrecleaning(i.e., cleaning conducted befotead
nonporouscoating should beoated. Sealed surfacediazardcontrol is begun) is necessary onlydinelling
areeasier for residents to clean and maintain over timeits that are heavily contaminatedth paint chips.
thanthose that are not sealedo®den floors should Precleaningnvolves the removal darge debris and
be sealed with a clear polyurethane or painted wighaint chips, followed byHEPA vacuuming. These
deckenamel or durable paintinyl tile, linoleum, and steps may be followed by removal of occupant
other similar floors should besealed with an personal possessions, furniture, or carpeting,
appropriatewax. Concrete floorshould be sealeddependingn the Vérksite Preparation Level selected
with a concrete sealer or other typleconcrete deck (seeChapter 8). If the furniture will not be cleanéd,
enamelHowever if these floors are alreaaypvered should be removed from the area or covered with
by an efective coat of sealant, it may be possitde plasticprior to beginning the precleanipgocedure.
skip this step. Carpetingshould always be misted before its removal

_ _ to control the generation of hazardous dust.
As an alternative to sealing, floors may be covered

with new vinyl tile, sheet vinylinoleum flooring, or It is usually the residest'responsibility to remove
the equivalent to create a more permanent cleanahiestof his or her personal possessions. Howgfer
surface. New surfaces should be cleaned w#h necessarypwners or project management should be
cleaningsolution that is appropriate for that type preparedo complete this activity before lehazard
surface. control work begins. As a last resort, the contractor
may pack any remaining belongings and carefully seal
andmove the boxes, supplying all necesdamyes,
packing materials, and stAto complete the task.
Thespecial cleaning procedures to be followleding Following cleaning and clearance, the contractor
a lead-based paint hazard control projeere shouldreturn all packed items to their appropriate
discussedin chronological order belawSkipping places.Leaving these tasks to the contractor may be
stepsin the process may result in failure to mee¢xpensiveand ineficient, sincethe contractor will
post-leadhazard control clearance standards. needto be insured for this function if treccupants

IV. Order of Cleaning Procedures During Lead
Hazard Control
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belongings are damaged. Additional]lymoving shouldbe conducted after cleaning but before resident
furniture, rugs, drapes, amather items owned by theitemsare moved back in.
occupantould increase leaded dust levels. Clearance

Register January 2009 No. 637

B. Ongoing Cleaning During the Job

Periodic HEPA vacuuming during the lead hazard
controlwork may be necessary to minimizacking

of dust and paint chips from one area to another (e.qg.,
whena lage amount of paint chips alust is being
generated).

C. Daily Cleaning Procedures

Cleaningactivity should be scheduled at the aid
eachworkday when all active lead hazacdntrol
throughoutthe dwelling has ceased. 8cient time
mustbe allowed for a thorough and complete cleaning
(usuallyabout 30 minutes to an hour). Daily cleaning
helps achieve clearance dust levels by minimizing
problems that may otherwiseoccur during final
cleaningand limiting worker exposures. While daily
cleaningcan be skipped imacant dwelling units, it is
requiredwhen occupants will return in the evening.
Underno circumstances should debris or plastic be
left outside overnight in an unsecured area, even if the
dwelling is vacant. Daily cleaning should consist of:
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* Removing lage debris. 3. Exterior Cleaning
Areas potentially afected by exterior lead hazard
controlshould be protected via a containment system
* HEFRA vacuuming, wetclean, HER vacuuming (seeChapter 8). Because weather can adverstygtaf
(horizontalsurfaces only). the efficacy of exterior containment, thsurface
plasticof the containment system shouldreenoved
atthe end of each workda@n a daily basis, as well
* Patching and repairing plastic sheeting. asduring final cleaning, the immediageea should be
examinedvisually to ensure that no debris has escaped
containment.Any such debris should be raked or
vacuumednd placed in single 6-mir double 4-mil
plasticbags, which should then be sealed siwded
along with other contaminated debris. HBP
vacuumingis appropriate for hard exterior surfaces,
not soil.

* Removing small debris.

* Cleaning exterior

* Securing debris/plastic.

4. Worker Protection Measues

General worker protection measures are discussed
Chapter. Studies indicate that during dadieaning
activities, especially while wet sweepingyorkers
may be exposed to high levelsf airborne dust.
Therefore,workers should wear protectivdothing
andequipment, especially appropriate respirators.

5. Maintaining Containment

The integrity of the plastic sheeting used in a lead
hazardcontrol project must be maintained@uring
their daily cleaning activities, workers should monitor
the sheeting and immediately repair any holess

1. Large Det.)ris _ _ with 6-mil plastic and duct tape.
Largedemolition-type debris (e.g., doors, windows,

trim) should be wrapped in 6-mplastic, sealed with V. Order of Final Cleaning Procedures After Lead
tape, and moved to mecure area on the property@zard Control

designatedor waste storage. All sharp corners, edgeseforetreated surfaces can be painted or sealed, final
andnails should be hammered dowaprevent injury cleaning procedures must be completed. Because
and minimize the tearing of plastic. It is not necessagitbornedust requires time to settle, the final cleaning
to wrap each individugbiece of debris in plastic if the process shouldtartno sooner than 1 hour after active
entire load can be wrapped. Aecure area eitherlead hazardcontrol has ceased in the room. See

outsideor inside the property must be designated aagpendix 11 for details regarding dust settling.
temporarywaste-storage area. Covered, secured, and

labeleddumpsters placed on or near the property mAy Final Cleaning

be used. Proper segregation of waste should jg the first stage in the final cleaning, floor plastic
enforcedat this time (see Chapter 10). shouldbe misted and swept as detailed earlier in this
2 Small Debris chapterUpper-level plastic, such as that on cabinets
andcounters, should be removed first, after it has been
mistedwith waterand cleaned All plastic should be
folded carefully from the corners/ends to the middle
to trap any remaining dust. Next, remove both layers
of plastic from the floar

After being misted with watesmalldebris should be
sweptup, collected, and disposed of propeilhe
sweptdebris should beglaced in double 4-mil or
single6-mil polyethylene (or equivalent) plastizags,
properly sealed, and moved the designated trash
storagearea. Tash bags shouldot be overloaded; Plastic sheets used to isolate contaminatedms
overloadedbags may rupture or punctuduring from non-contaminatedooms should remain in place
handlingand transport. until after the cleaning and removal of other plastic
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sheeting;these sheethay then be misted, cleaned,
andremoved last.

Removedlastic should be placed into double 4-mil
or single 6-mil plastic bags, or plastic bags with
equivalent (or better) performance characteristics,
which are sealed angémoved from the premises. As
with daily cleanings, this plastic removal process
usually requires workers to use protective clothing
andrespirators.

After the plastic has been removed from the
contaminatedirea, the entire area shoulddbeaned
usingthe HERA/wet wash/HER cycle, starting with
the ceiling and working down tdhe floor After
surfacesare repainted or sealed, a final H¥ARet
wash/HEPAcycle may benecessary if accumulated
dustcaused by other work is visible.

Register January 2009 No. 637
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1. Decontamination of Workers, Supplies, and coil stock, and other materials traditionally not
Equipment repaintedare exempt from the painting provision.

Dec_qntammaﬂoms necessary to ensure that wof_sker . Final Inspection
families, othemworkers, and subsequent properties

. i e final clearanceevaluation should take place at
not become contaminated. Specific procedures fl%%stl hour after the final cleaning. Cleararites
proper decontamination of equipment, tooland '

. ) . hree purposes: 1) to ensure that the lead hazard
materialsprior to their removal from lead hazar ontrolwork is complete, 2) to detect the preseoce
control containment areas should be implemented, @s yoqdust. and 3) to ’make sure that all treated

describecbelow and in Chapters 9 and 10. surfaceshave been repainted or otherwisealed.

Work clothing, work shoesand tools should not beCquranceis usually performed after_ the se_alant is
placedin a workefs automobile unless they have beeiPPliedto the floor SeeChapter 15 for information on
launderecbr placed in sealed bagsll vacuums and Cl€arancexamination procedures.

tools that were used should beiped down using g. Recleaning After Clearance Failue

spongesr rags with detgent solutions. If after passing the final visual examinatichge
dwelling unit fails the clearance wipe dust tests, the
EHEPAlwet wash/HER cleaning cycle should be
carefully and methodically repeatedailure is an
indicationthat thecleaning has not been successful.
Recleaningshould be conducted under tlirect
Durable equipment, such as power and hand too%.;lperViSiomf a certified supervisoCare should be
generatorsand vehicles, should beeaned prior to exerciseduring the recleaning of *failed°® surfaces or
their removal from the sitethe cleaning should cOmponentsto avoid recontaminatingfcleared®
consistof a thorough HER vacuuming followed by Surfacesor components.

washing.

Consumable/disposabdeipplies, such as mdgads,
sponges,and rags, should be replaced, after ea
dwelling is completed. Soiled items shouldtbeated
ascontaminated debris (see Chapter 10).

VI. Cleaning Cost Considerations

B. Preliminary Visual Examination An important consideration in determining lead
After the preliminary final cleaning fefit is hazardcontrol strategies and methods is the cost and
completed,the certified supervisor should visuallyifficulty of required daily and final cleanup
evaluatethe entire work area to ensure that all worgperationsand the ease with which one can meet
hasbeen completed and all visible dust and debudsist-clearancestandards. A general ruté thumb is
have been removed. While the preliminary thatlead hazard control strategies that generate the
examinationmay be performed by the lead hazanshostdust will have higher cleanup costs and higher
control supervisor contractor or owner as a initial clearance test-failure rates.

preparatory step before the final clearance
examination,it does not replace the independe
visualassessment conducted during clearance.

. Initial Clearance Test Failure Rates
Thelikelihood of passing final dust-clearance tests is
highly correlated with the chosen intervention
If the visual examination results are unsatisfactosfrategy, methods, and care exercised by the
affectedsurfaces must be retreated andémieaned. contractor.For example, in one study (HUD, 1991)
Therefore, it is more cost déctive to have the initial wipe-test failure rates were 14 percefor

supervisoratherthan the clearance examiner perforrfterior window sills, 19 percent for floors, and 33
this initial examination. percent for window troughs. The pass/fail rates for

each surface were strongly associated with the
C. Surface Painting or Sealing of Nonfloor dwelling unit abatement strategy employed. Chemical
Surfaces removal and hand-scraping strategiesxperienced
The next step of the cleaning procésspainting or higher failure rates than replacementand
otherwisesealing all treated surfaces except floors.encapsulationénclosure strategies (seable 14.1).

Surfaces,ncluding walls, ceilings, and woodwork,However,resultsof the HUD demonstration project
should be coated with an appropriate primer anddicatedthat clearance failure is not solely related
repainted.Surfaces enclosedith vinyl, aluminum abatementmethod. The report stated that @the
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diligence and efectiveness of an abatement HEPA vacuums. Othewvacuums may be used if
contractor'scleaning process ... hadrajor impact on workers do not experience increased exposures, if
... the likelihood of the dwellinginit to pass the final compliancewith clearance standards is achievetj
wipe test clearance® (HUD, 1991). if avariance from OSHA regulation (29 CFR 1926.62

B. Key Factors In Effective Cleaning (h)(4)) is obtained by the contractor or employer (if

Effective cleaning will be aided by adequate sealin@qu'red)'

of surfaces with polyethylene sheetipgor to lead Agitator heads on vacuums were demonstrated
hazardcontrol, proper daily cleaning practices, goosignificantly enhance vacuum fettiveness on
worker training, and attention to detail. Where poatarpetsin cleaningup fine dust without increasing
worksitepreparation is employed, additional cleaningirbornedust levels. able 14.2 suggests thatentral
may be required to meet clearance. vacuumwith an agitator head is mostfiefent at
removing dust and minimizingrecontamination,

C. Special Poblems bablvb h haust is bl
Surfaces such as porous concrete, old pOI‘OLFSrO ablybecause theacuum exnaust1s biownh away

fom living areas. Because many houdeshot have
hardwoodfloors, and areasuch as corners of rooms 9 Y

andwindow troughs pose especiallyfditilt cleaning centralvacuuming systems, a portable HBRcuum

challenges.Porous concrete and corners of roo V%ittﬁgutn:xiia?;sﬁ]g:g?: ii?ggetomézr?‘b:ﬁm;;gisvel
normally require additional vacuumirtg achieve an 9 PP P y

acceptabldevel of cleanliness. poorly on carpets.

A. Vacuums

QRegular (non-HEPA) dry vacuums potentially
produce hazardous levels ofirborne dust and

adequately cleaning these surfaces. This optioffi€reforeshould be avoided. Externally exhausted
provides not only a clean surfacéut a more vacuumunits with adequatdust retaining capability

permanentlycleanable surface for dwelling occupant@@Y e used. The OSHA leadandard requires the
to maintain. useof HERA vacuum equipment (see 29 CFR 1926.62

(h)(4), which states, 2where vacuuming methads
VIl. Alternative Methods selectedthe vacuums shall be equipped with KBEP
Alternativesto the recommendetieaning tools and filters®).
practicegdiscussed in this chapter are available, sorge
having significant potential for increasingT'
effectivenessnd lowering costs.

The lead hazard control strategy of enclosise
frequently chosen for window troughs and for ol
porous hardwood floorsdue to the dffculty of

Trisodium Phosphate and Other Detergents

SP detegents have been used successfully for a
number of years in lead hazard control work.
A recent Canadian study (CMHC, 1992) evaluated tHewever,in recent years, other new cleaning agents
effectivenes®f contaminatediust cleanup activities have been developed specificallipr leaded dust
using tools that would generally be available toemoval.The need for alternatives hiasen fueled by
construction contractors and homeownersinyd the fact that TSP is an eye and skin irritant and is
flooring and carpeting were cleaned using sevelatreasingly restricted from household use and
wet/dry vacuuming systems, sweeping, and wenavailablein many local jurisdictions. TSRlso
mopping.The study found thatgular vacuums with damagessome finishes. Recently reported trials of
emptybags send a steady stream of fine particles imt@0 new products suggest that alternative
theair, while vacuums with partiallfilled bags were lead-specificcleaning agents maye more déctive
moreefficient. This finding suggests the necessity fandsafer than TSP (Grawe, 1993jl%@n, 1993).
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Table 14.1
Initial Cleaning W ipe-T est Failure Rates for \arious Abatement Strategies
Dust Test Hand Scrape | Chemical Enclosure Encapsulation Replacement | All Methods
Location w/Heat Gun Removal
Floors 28.8% 22.7% 20.0% 13.8% 12.5% 19%
Sills 24.4% 24.1% 8.2% 4.8% 17.4% 14%
Wells 44.5% 45.7% 23.7% 25.7% 21.0% 33%

Source:U.S. Department of Housing and Urban Development (August 1991) The HUD Lead-Based Paint Abatement Demonstration (FHA)

TheseGuidelinesdo not prohibit the use of non-TSP cleaning agents. HUD encoufaghsr evaluation of
alternativecleaning methods. Use of any cleanaggent that results in compliance with clearance criteria is
encouraged.

Table 14.2
Mass Removal Efficiency for Extended ¥cuuming Cycles
Mass Removal Efficiency Pecentages
Cleaning Method
Cycle Number Central Vacce Central Vacee | HEPA Vacuum Portable Vacuum
uumbPlain T ool uumbAgitator b Plain T ool
Head
1 34.7 71.0 554 17.5
2 47.0 80.2 61.2 23.0
3 51.9 85.9 66.3 26.6
4 56.0 87.8 67.0 29.4
5 59.3 88.9 72.1 325
6 61.6 91.2 74.4 34.9
7 63.8 93.1 76.4 36.5
8 67.5 95.4 77.5 38.1
9 67.5 97.7 78.7 40.1
10 67.2 100.0 80.2 41.7
11 102.3 80.2 41.7
12 104.6 84.1 44.8
13 104.6 84.5 46.8
14 103.8 84.5 48.4
15 49.6
16 50.8
17 524
18 53.6
19 54.4
20 55.2

Source:Canada Mortgage and Housing Corporation: Saskatchewan Research Council (Decembefet8i92n&ss of Clean-up
Techniques for Leaded Paint Dust
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